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OFFICE OF 
AIR AND RADIATION 

SUBJECT: 	 Excluding HFC-227ea from EPA’s definition of volatile organic chemicals under 
40 CFR 51.100 (s) 

‘ FROM: 	 Paul M. Stolpman, Director 
Office of Atmospheric Progr 

TO: 	 John Sietz, Director 
Office of Air Quality Planning and Standards (OAQPS) 

In a February 18,1998 letter to you, Robert Campbell of Great Lakes Chemical 
Corporation requested that the Environmental Protection Agency (EPA) exclude HFC-227ea 
from the definition of a volatile organic chemical (VOC) under 40 CFR 51.100 (s). I amwriting 
to encourage an expeditious review of their request given the importance of the compound in 
efforts to protect stratospheric ozone. 

HFC‘227ea has been approved for use as a substitute for ozone depleting substances 
under EPA’s SignificantNew Alternatives Program (SNAP) in key applications such as fire 
suppression and refrigeration. HFC 227ea is also being considered to replace chlorofluorocarbons 
(CFCs) in ethylene oxide sterilants. More importantly, the Food and Drug Administration (FDA) 
has indicated that HFC 227ea can be a viable substitute for CFCs in metered dose inhalers 
(MDIs), which are used to treat asthma and chronic obstructive pulmonary disease. Over the last 
several years, the pharmaceutical industry has been making significant progress in reformulating 
MDIs with non-ozone depleting chemicals. Part of this progress has been overcoming the 
challenge of finding substitute chemical propellants which react favorably with the drug molecules 
and other substances contained in MDIs. Studies undertaken by the pharmaceutical industry 
suggest that HFC-227ea could be an effective substitute propellant in MDIs; exempting HFC
227ea from the VOC definitionwill allow the pharmaceutical industry to continue plans for 
reformulating MDIs using this chemical. 

It is my understanding that studies of HCF-227ea confirm that the compound meets the 
requirements for exclusion from EPA’s VOC definition - - the substance must be no more reactive 
than ethane in generating ozone. Further, it is my understanding that OAQPS is considering . 
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revisions to the reactivity policy which could include a moratorium on reviewing VOC exclusions 
as early as this spring. Given the importance,of the use of HFC-227ea to several industries, we 
would encourage the expeditious review of Great Lakes’ request prior to any possible 
moratorium on such reviews. 

Thank you for your consideration of the matter. Should you or your staff have questions 
regarding HCF-227ea and its approval under OAP’s SNAP program, please do not hesitate to 
contact Reva Rubenstein of my office at 202/564-9155. 



\dohnSeHz (MD-10) Febivary 18,1998 \ 

US Environmental ProtectionAgency 
Office of Air Quality Standards 
Researcfi Triangle Park, NC 27711 

E: Exdudin$ HFG27ea (1.1 ,1,~3,3,3-hep~uompropane)fmm EPA's VOC definiijon 

Dear John, 

Great Lakes Cbniwl Caporation, a rnanufadurer of HFC-Z27ea, requests that We EPA 
amend its definitian ofVOC ai 40CFR $1 .<OO{s) toexclude HFGZ27ea from the definition ofa 
VOC. The atm-spkrkchemistry and t~xicologyof this substance has been thoroughly
reviewe$ by the Office afAlr and Radiafian under the EPNs SignificantNewAlternatives 
Program (SNAP). This substance has been apptcwed under EPA's SNAPprogram as an 
acceptabfe subsfitUte fix Halon 1301and Hafon121Iin various fire suppwsion appiications.
It is afsa being considered by the FDA fiK US?in metered dose inhalers (MO1's) asan 

"-2ltemativefor CFC-12 and by the EPA under FiFRA for use as an aiterndve to CFC-12 in 
ethylene uxide stenlank SNAP decisions On these uses an; pending these regulatory
appmvals. 

Under EPA's current approach to exduclihgcompounds from the VOC definition, substances 
which hav6been shown tcr be no more MctiVe than ethane in generatingozone are 
considered "negiigiblyreadhd"' A corn@cWsrate cunstant farthe reaction with the bH 
radid  has been the key measure used py the �PA to compare the photochemical reactivityof 
compounds relative tu ethane. Nelson, eta1reported the rateconstant forthe reaction of HFG 
227- with the OH radical In the Gmahvsicat Research Lek.5,Vol. 20,No. 2, pages 197-200, -
February 5,1993 (reprint encfosed). Thib amstant was based on &dies perfoned in the 
labomtories ofAerodyne Research, Inc. 7he rate constant reparted in this paper was 1.=IO' ~ 

t4 c d  /mo~ecuk/seeat 277K (0°C). This oorespands toa rate coefficientof I . 6 4 x W 5  
m3/moieculelsecat 2VC (298%). By wmparison, ethane's reactivity is aver two orders of 
magnitude higher ( 2 4 ~ 1 0 " ~an3/molecuI&sec)-The eff ic ient  of several other HFCa which 
have been added to the list of 'non-VOC* substances have OH readon rate constants higher
than HFG227ea's constant as welt. 

.Consequently, it is dear that HFC-227ea is negligibly reactive in camparisortoethane and 
other substances that have already beenexcluded from We VOC definition. Therefore HFG 
227ea can be included with the list uf substances that are no longer considered to beVOC's 
under EPA's definitionin §59.doO. 
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Notably. unlike some of the crtheraubstan~esthat the EPA has excluded from their VOC 
'Uefir~jtlon,HFGZ7ea isnot an ozone bepk&g substance. WA's promptaction on air 
r w q ewill therefbeenwurage m e r  reduction in the useof ozone depleting substances. 
Thankyou for giving timely considemfbnofour request. Please let me know ifyou hay0 any 
Q U ~ B ~ ~ O ~ Sorneed additional information mnmlng wr request. -

8MRobert C. Campbell 
Mgr, l s C A  Compliance
76547-6m3 (direct)

- 7654974303(fax)
cc: 	 D.kgii(nlend.)

Y. IkubdM. Robin (nJenCr.1
PIoduct Fiie (wlend)
Reva Rubenstein USEPA 401 M St  SW WasKmgton, DC 2046E)(Md Drop 520%) 

Paul Stolpman-USEPA Drop �3201J) (nlend.}

William Johnson - Park, NC (Mail Drop 15) (wlend) 
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